Identification of a conserved loop in Mog1 that releases GTP from Ran.
Ran regulates nuclear import and export pathways by coordinating the assembly and disassembly of transport complexes. These transport reactions are linked to the GTPase cycle and subcellular distribution of Ran. Mog1 is an evolutionarily conserved nuclear protein that binds RanGTP and stimulates guanine nucleotide release, suggesting Mog1 regulates the nuclear transport functions of Ran. In the present study, we have characterized the nuclear import pathway of Mog1, and we have defined the domain in Mog1 that stimulates GTP release from Ran. In permeabilized cells, nuclear import of Mog1 is independent of exogenously added factors, and is inhibited by wheat germ agglutinin, indicating that translocation of Mog1 involves physical interactions with the nuclear pore complex. In contrast to RanGEF, which is restricted to the nucleus, Mog1 shuttles between the nucleus and the cytoplasm. Single-point mutations in acidic residues of Mog1 (Asp25, Asp34, Glu37) dramatically reduce GTP release and Ran binding activity, whereas mutation of a single basic residue (Arg30) renders Mog1 hyperactive for GTP release. These mutations map within a conserved, solvent-exposed loop in Mog1 that is functionally similar to the beta-wedge used by RanGEF to promote nucleotide release from Ran. These data suggest that Mog1 and RanGEF use similar mechanisms to facilitate guanine nucleotide release from Ran.